HIGHLIGHT: RUSSIAN RESEARCH REACTOR FUEL RETURN

MYJIbTUMOAATBHBIE NEPEBO3KU -
CTUMYN K COBEPLLIEHCTBOBAHIH)
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B Peanusauua nporpammbl RRRFR no3sonuna nonyuutb
6oratbiii onbiT nepeBo3ok OAT. Ha Hauano 2011 ropa B
pamKax nporpaMmmbl BbiBe3eHo 6onee 600 Kr BbICOK0060-
raweHHoro ypaHa B coctase OTBC pa3finyHbIX TUMOB U KOH-
durypauuin, cucnonb3oBaHUeM pasIMUHbIX TPAHCMOPTHBIX
cpeacTB. Takum 06pa3oM, y Hac ecTb BO3MOXKHOCTb 06006-
WMTb HAKOMJIEHHDbI OMbIT MOATOTOBKU U OpraHM3auun
nepeBo30K: BbIAeNUTb TUMbl UCMONb3yeMbIX YNaKOBOK U
CpeACTB TPAHCMOPTUPOBAHUA, 0C0OEHHOCTU X afanTaLuy,
cepTuduKaumm n obecneyeHna 6e3onacHoOCTH, a TaKxKe Ha-
MeTUTb NepCneKTUBbI UX AaNbHeliLLIero NCnosib30BaHus.

3BOJIIOLUA CPEACTB U MAPLLPYTOB

TPAHCMOPTUPOBAHUA O0TBC

K navasy nporpammbl Bo3Bpara TorinBa B Poccniickyio
Derepanuio POCCUNCKHI MAPK TPAHCIOPTHBIX YITAKOBOY-
HBIX KOMILIEKTOB 11 1tepeBosk OTBC P 6bL1, B OCHOB-
HOM, TIPEJICTaBJIeH poccuiickuMu KouTeitHepamu TYK-19,
TYK-32, TYK-18, TYK-108, TYK-128. IIpuuem daktmye-
CKM MCT0JIb30BaJICs ToIbKO oanH Tl — TYK-19. 9to omnpe-
JEJISLTIOCHh ero HeGoIbIoil Maccoi (4,5 T), IpocToToi 0bpa-
IEHUs], OCTATOYHBIM KOJMYECTBOM HMEIONIMXCST KOHTeM-
Hepos (nx B Poccun 20 mTyK) — ¥, COOTBETCTBEHHO, MUHU-
MaJIbHBIMU OPTaHU3aIIHOHHO-TEXHUIECKUMHU MEPOTTPHSITHSI-
MU IS TIPUEMKH 1 OOPALIeHUs ¢ HUMU Ha OObeKTax TPy30-
OTIpaBUTEJIEH.
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® The implementation of the Russian Research Reac-
tor Fuel Repatriation (RRRFR) programme has helped its
participants gather massive experience of spent nuclear
fuel transports. As of the beginning of 2011, within the
framework of the programme more than 600 kg of high-
ly-enriched uranium have been transported enclosed in
fuel assemblies of various types and configurations and
using various modes of transport. Therefore, it is now
possible to generalise this experience of transport and
preparations for transport by reviewing the types of
packages and modes of transport that have been used,
the specifics of their adaptation, certification and safety
assurance, as well as make certain predictions regarding
their further use.

EVOLUTION OF MODES AND ROUTES

OF SPENT FUEL TRANSPORT

By the time of the beginning of the fuel repatriation pro-
gramme, the Russian fleet of transport casks or overpacks
used for research reactor spent fuel transport was primarily
represented by the Russian-made TUK-19, TUK-32, TUK-
18, TUK-108, and TUK-128 casks. But in fact, only one of
these came to be actually used — the TUK-19. This was at-
tributable to the cask's small weight (4.5 tonnes), ease of
handling, availability of a sufficient number of these casks
(there are 20 of these in Russia) — and, accordingly, mini-

Puc. 1. Morpy3ska KoHTeiHepoB TYK-19 Ha aBToMo6unb (1) 1 B BaroH-KoHTelnHep TK-5 (2)
Fig. 1. Loading of TUK-19 overpack onto a motor vehicle (1) and into the TK-5 rail wagon (2)
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[TepBbiii onbIT epeBo3ku 110 nporpamme RRRFR 6bLi
noayded B 2006 roxy npu BoiBoze OST us Ysbexucrana.
OTBC tpancnoprupoBaiuch B TYK-19 TpagummmoHubiM
CTI0CcO60M — TIO JKeJIE3HO T0poTe B BarOHaX-KOHTelHEpax
TK-5. [lepeBoska MeKITy UCCIEI0BATENBCKUM HHCTUTYTOM
7 JKeJIe3HO/IOPOKHON CTaHIINEeH OCYIIeCTBIAIACH ABTOMO-
OUIEM B CIIETIHATBHO JIJIST 9TOTO M3TOTOBJEHHBIX PaMax 13
METITMIECKOTO YTOJIKA. AHATIOTHYHBIE CXEMBI OBLIH TTPU-
Menens! mpu TpancnoprupoBanuu OTBC us Jlatsun (2008
ron) n Kaszaxcrana (2008-2009 roanr). B xaxknom ciyuae
aBTOMOOMJIbHAS TIepeBo3ka KoHTelHepo TYK-19 Tpe-
6oBama paspabOTKM CIEIMAIbHBIX TEXHUYECKUX CPELCTB
(yKa3aHHBIX BBIIIE PaM, cM. puc. 1), KoTopbie He OBLIN YHU-
BEPCAIBHBIMU U UCKJIIOUATH BO3MOKHOCTH IaJIbHEHIIETo
UCTIOJIb30BAHUS B IPYTUX MTPOEKTAX.

O4YeBUHO, UTO WCIOJIH30BAHUE OJHOTO THUIA KOHTEH-
Hepa B €ToJIb MaciuTabHoil nmporpamme, kak RRRFR, 6b1io
661 HemoctaTouHbIM. CIIENMaIbHO IS TIeeil TIPOTpaMMBbI
MunucreperBoM aHepretuku CIIIA 6b110 npoduHancHupo-
Bano coznanue 16 TYK SKODA VPVR/M, cripoekTupo-
BaHHBIX 1 U3TOTOBJIEHHBIX B Uexu.

Wnoctpanneiit konTeiinep s nepeBosku OAT wrcnos-
3oBasica B Poccum  Bmnepsoie. /g ucnosbzoBanug TYK
SKODA VPVR/M B nepeBozkax OTBC P B Poccwuiickoit
Deneparuu 61T TTOMYYEH CepTHHOUKAT HA KOHCTPYKINIO yITa-
KOBKH U TIEPEBO3KY, & TAKXKE aIAlITHPOBAHA TEXHOJIOTUS TIPHU-
emku atoro koureitaepa Ha MTYII «I1O «Masik» .

Konteiinep SKODA VPVR/M 6blt nipuciiocobieH K
MYJIBTUMOJIQJIBHBIM  TIEPEBO3KAM  M3HAYATBHO: €ro IPOeKT
TIpeyCcMaTpUBal TIePeBO3KY KOHTelHepa B Tpy30BoM 20-¢y-
toBoM [SO-konTeiirepe (prc. 2), obpalieHue ¢ KOTOPbIM YHH-
(burpoBaHo 1paKTHYECKH HA BCEX BU/IAX TPAHCIIOPTA.

C wucnonb3oBanneM dgenickux  KoutefinepoB  SKODA
VPVR/M 82007 rozy 61710 BbIBE3eHO 06Ty 4EHHOE TOILINBO U3
WucturyTasipepHbix nccaenaoBanuil Bropoze Pixxesxe (Yerckast
Pecniy6mka)’>. OTBC 8 16 TYK SKODA VPVR/M, momap-
HO YIaKOBaHHBIX B BochbMU [SO-KOHTelHepax, U mepeBe-
3€HBI aBTOTPAHCIIOPTOM /IO KEJIE3HOIOPOKHON CTAHIINH U TIO
JKeJIe3HOH /Iopore TPaH3UTOM uepe3 Teppuropui CioBakuu 1
YKpauHbl I0CTaBJIEHbI HA POCCUNCKUI PAIMOXUMUYECKUN 3a-
Bo7I (puc. 3). AHasIOTIYHAS cXeMa FICTIO/Ib30BaIACh TIPU TPAHC-
noprupoBanrn OTBC VP u3 Ykpaunsr®.

ITpu BeiBoze OTBC us Bosrapuu B 2008 roay 6wL1 noary-
YeH MepBbIil OIBIT TPAHCIIOPTHPOBAHUST YEHICKUX KOHTelHe-
poB SKODA VPVR/M Boanbim TpancnoproM. Konreiinepsr

Puc. 3. TpaHcnopTupoBaHue ISO-KOHTENHEPOB aBTOMOOWbHBIM
TpaHcnoptom / Fig. 3. Transportation of ISO-containers by truck
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Puc. 2. PasmewteHue koHTeriHepa SKODA VPVR/M B ISO-KoHTelHepe
Fig. 2. The SKODA VPVR/M placed inside the ISO-container

mal administrative and technical measures required to be
implemented to enable handling of this cask at the shipper
sites.

The first experience of fuel transport under the RRRFR
programme was obtained in 2006 in Uzbekistan. The spent
fuel assemblies (SFAs) were transported inside the TUK-
19 using the traditional method — i.e. by rail in TK-5 wag-
ons. The shipment between the research institute site and
a rail station was by automobile, with the casks enclosed
in specifically made frames of steel angle bar. Similar meth-
ods were used for SFA shipments from Latvia (2008) and
Kazakhstan (2008—2009). In each particular case, the trans-
port of the TUK-19 by a motor vehicle required the prepa-
ration of special accessories (such as the frames referenced
above, see fig. 1), which were not multi-purpose and could
not be further used in other projects.

Obviously, it was not sufficient to use only one over-
pack type for as large-scale a programme as the RRRFR.
Specifically for the purposes of this programme, the United
States Department of Energy provided the funding for the
creation of 16 SKODA VPVR/M casks, designed and built
in the Czech Republic.

It was the first instance when a foreign-made cask was
being used in Russia to SNF transportation. In order to be
able to use the SKODA VPVR/M overpack for research
reactor SFAs transport into the Russian Federation, a cer-
tificate for the overpack design and its transport process
was obtained, as well as certain upgrades implemented at
Mayak to adapt its facilities to the receipt and handling of
this overpack’.

The SKODA VPVR/M overpack was intrinsically
suitable for multi-modal transports: it was designed to be
transported inside the 20-foot ISO cargo container (fig. 2),
which can be handled by practically all modes of transport.

The Czech-made SKODA VPVR/M casks were used
in 2007 to transport the irradiated fuel from the Nuclear
Research Institute in Rez (in the Czech Republic)?. The
SFAs were packaged into 16 SKODA VPVR/M casks,
which were in their turn loaded in pairs into eight ISO-
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Puc. 4. Natckoe cynHo / Fig. 4. The Danish ship

SKODA VPVR/M ¢ OTBC 6bLiu 1iepeBe3etbl U3 Uccen0-
Batesbekoro nncrutyta UANAD B peunoit mopt Kosmomyit
Ha aBTOMOOWJISIX U IEPerpysKeHbl Ha OGapiKy THIla «peKa-
Mope». I1o peke [lyHaio KOHTEHHEpPHI GBLIN JOCTABJIEHBI B
yKpauHcKkuii mopt Mamaus, 0TKy/1a 1o sKeyie3Hoit 1opore Te-
peBe3eHbl Ha POCCUICKUIT epepabaTbiBaloLInii 3aBo/ ",

B HexkoTOphIX MpoekTax M3-3a CJIOKHOCTEN peansaln
TPAH3UTA €IMHCTBEHHO BO3MOKHOI SIBJISIETCSI MOPCKAsl Tiepe-
Bo3ka. Mopckoii tpancniopt Brepsbie B rnporpamvme RRRFR
ucrnosb3oBasics B 2008 roxy ripu BeBoze OAT Bynanerntckoro
uccsieioBarebekoro peakropa ua uneruryra KEFKI AEKTE.

MOpCKO# y4acTOK MapIpyTa ObLT PEaTN30BaH C HCTOIB30-
BaHMeM JIaTCKOro cymHa «Lynx» (puc. 4) kimacca INF-2, ocna-
IMEHHOTO B COOTBETCTBHH € TPeOOBAHMSAMI MeKIyHAPOIHOTO
KozieKca 110 6e3011aCHOl T1epeBO3Ke OTPabOTABLIErO SIEPHOTO
TOILIMBA, TIYTOHUST ¥ BBICOKOPA/IMOAKTUBHBIX OTXO/IOB B Tape
Ha cyaax (Kogexca OAT). [TockosbKy Gostbiast 4acTh MOPCKO-
IO IyTH IIPOTEKaJa BHE POCCUHCKUX TEPPUTOPHAIIBHBIX BO,
B POCCHHCKOM cepTudrKaTe-paspelieHn ObLIo TOCTaBIEHO
yCI0BHE 00 UCTTOTb30BAHNK MEKILyHAPOHBIX aBAPUITHBIX KapT
B COOTBETCTBUHU C TPEOOBAHUAME MPABIJI MesKIyHapOIHOTO
KOJZIeKCa MOPCKOH TIEPEBO3KH OMACHBIX rpy30B. Ocoboe BHUMa-
HUE Y/IeJISIOCh BOIIPOCY TIepe/iayll OTBETCTBEHHOCTH 32 (hr33a-
IIATY; POCCUIACKUMU CTIEIMATMCTaMI  ObLIa CIIEIUAIBHO Pas-
paboTtaHa 1 yTBEPsKIEHA COOTBETCTBYIOIIAS TTPOIIE/YPA.

OTBC B konteiinepax SKODA VPVR /M, ynmakoBaHHbBIX
B ISO-KOHTelHEPDI, OBLTH OCTABIEHBI U3 WCCIIEN0BATEb-
CKOTO MHCTUTYTA JI0 BEHTEPCKOM KeJIe3HOI0POKHON CTAHINN
ABTOTPAHCIIOPTOM, T/ie ObLIM HePEerpy/KeHbl Ha JKeIe3HOI0-
posxabie matgopmsl. [1o xesnesnoit gopore ISO-konTetiHepb!
OblIi TIepeBeserbl B cioBeHckuit mopr Komep (puc. 5).
Mopckoii y9acTOK MapuIpyTa IPOXOIJI BOKPYT EBporer 10
nopra Mypmancka, otkyza ISO-koHTeliHepbl ObLIN 10CTaB-
JIeHBI Ha PaJIMOXUMIYECKHI 3aBOJT 110 JKeJie3Hoi gopore. Bee
Tieperpy3ouHble orepaiuu ¢ KouTteitHepamu 1 B Poccun, u 3a
py6eskoM niponii 6e3 Kakux Obl TO HU OBLIO MHIIUIEHTOB.
AHATOrMYHAST TPAHCIIOPTHO-TEXHOJIOTUYECKAST CXeMa UCTT0JIb-
soBasach npu BoiBoze OAT us Cepbun B gexadpe 2010 roga®.

B pamkax mpoexkra 1o Beisody OTBC pymbIHCKOTO peak-
topa BBP-C 8 2009 rozay 6p11a perena 3agada yHunduKanum
TPAHCIIOPTHO-TEXHOJIOTHYECKUX OIepaIiii ¢ KOHTeliHepaMu
TYK-19 nyTrem cospanus TPaHCIOPTHOTO TaKeTa HA OCHO-
Be CIIEIUATN3UPOBAHHOTO TI'PY30BOTO KPYIMTHOTOHHAYKHOTO
20-dyroBoro konuteitnepa’. Konreitnepsr TYK-19, sarpy-
skeHrbie OTBC u ynakosantbie B ISO-KoHTEHHEPHI, OBLIN
TepeBe3eHbI ABTOTPAHCIIOPTOM B PYMBIHCKUI a3POTIOPT, TI0-
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containers, which were them delivered by motor vehicles
to a rail station and then by rail via Slovakia and Ukraine
to aradiochemical facility in Russia (fig. 3). A similar meth-
od was applied for transportation of research reactor SFAs
from Ukraine®.

During the delivery of SFAs from Bulgaria in 2008, the
first experience of SKODA VPVR/M overpacks by water
was obtained. The SKODA VPVR/M casks containing
the SFAs were transported from the Institute for Nuclear
Research and Nuclear Energy in Sofia to the Kozloduy river
port by trucks and then transferred onto the 'river-or-sea'
barges. Then the casks were delivered by the river Danube
to the Ukrainian port of Izmail, from where by rail they
were further taken to the Russian reprocessing facility*.

In some projects, due to difficulties with transit via
third countries, transport by sea was the only option avail-
able. Sea transport was used in the RRRFR programme for
the first time in 2008 for shipment of spent fuel from the
Budapest research reactor at the KFKI AEKI institute®.

The sea transport of the cargo was effectuated by the
Danish Lynx vessel (see fig. 4), class INF-2, equipped in
accordance with the requirements of the International
Code for the safe carriage of packaged Irradiated Nuclear
Fuel (INF), plutonium and high-level radioactive waste in
flasks on board ships (the Spent Fuel Code). As most of the
travel route by sea was outside of the Russian territorial
waters, the Russian certificate-permit included a condi-
tion whereby international accident maps had to be used
in accordance with the requirements of the International
Maritime Dangerous Goods Code. Particular attention
was paid to the aspect of when the responsibility for physi-
cal protection would be handed over; the Russian special-
ists had developed and approved a dedicated procedure for
that purpose.

The SFAs inside the SKODA VPVR/M overpacks,
loaded into the ISO-containers, were delivered from the
research institute to a Hungarian rail station by automo-
bile transport, where they were transferred onto rail trans-
porters. By rail, then, the ISO-containers were taken to the
Slovenian port of Koper (fig. 5). Further travel by sea was
around Europe to the Russian port of Murmansk, where the
ISO-containers were transferred onto rail transport again
and thus delivered to the radiochemical facility. All han-
dling and transfer operations with the casks both in Russia
and abroad were completed successfully without any inci-
dents whatsoever. A similar scheme was used for repatria-
tion of spent fuel out of Serbia in December 2010°.

Within the framework of the Romanian VVR-S reac-
tor spent fuel repatriation project in 2009, unification of
the transport and handling operations with the TUK-19
overpack was finally achieved by incorporating them into
a transport package based on the specialised heavy-duty
20-foot cargo container’. The TUK-19 casks, loaded with
fuel assemblies and packaged into the ISO-containers, were
delivered by automobile transport to a Romanian airport,
and then a plane successfully took them to the Koltsovo
airport, located reasonably close to the Mayak plant. The
AN-124-100 aircraft was used for this transport, which is
certified for transport of class 7 cargoes (fig. 6). The trip
from the Koltsovo airport to the radiochemical facility was
by automobile. A similar transport arrangement, including
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Puc. 5. TpaHcnoptupoBaHue ISO-KoHTelHepOoB Mo Xene3How gopore
Fig. 5. Transportation of ISO-containers by rail

cJie Yero caMoJier GJIaroIoaydHO JOCTABUI UX B aspOIOpT
«Komb110Bo», pacnosoKenHbll CpaBHUTEIBHO HEANIEKO OT
I[TIO «Masiks. [/l aBHanepeBo3KU UCHOIb30BAICS CAMOJIET
AH-124-100, ceprruduipoBaHHbIil /JIs1 IEPEBO3KU TPY30B
kiacca 7 (puc. 6). M3 asporopra «KosbiioBos» /10 paanoxu-
MIYECKOTO 3aBO/Ia TPAHCIIOPTHBIE MAKEThI OB TPAHCIIOP-
THPOBAaHbI ABTOMOOWJIBHBIM TPAHCIOPTOM. AHAJIOrHYHAsT
TPAHCIIOPTHAS CXeMa C UCII0JIb30BAHNEM BO3IYIITHOTO TPAHC-
nopta 6bi1a mpuMerena pu tparcriopruposannt OTBC w3
JIuBun® u uranupyercst mpu BoiBo3e OST s BrerHama.

B peamzamum nporpammbl RRRFR Gbun Takke 3ameii-
CTBOBAHBI BO3MOKHOCTH M POCCHIICKOTO MOPCKOTO TIepeBO3-
yuka. B ausape 2008 roga B [IITHNU nm. akagemuka Kperiosa
Hayauch PaboThl 10 TIOATOTOBKE IIPOEKTA 11epeodopyIoBa-
Hust cyaHa npoekta JS86-063. Tlocse paspaboTku u yTBepK-
JIeHUs TIPOeKTa Ha acToHCKoi cynoBepdu Netaman Oy mon
HabJTIo/IeHeM MECTHBIX TIpeicTaBuTeseil Poceniickoro Mop-
CKOTO PErucTpa CyI0XO0/CTBA TEMIOX0/ ObLIT IEpeobopyI0BaH
(puc. 7), ceprudurmponan 1o knaccy INF-2 u ucnosb3oBan
ripu BbiBoze O T u3s [Moswim B 2009-2010 rozax.

Jlst BoiBoza OTBC nmosibeKux peakTopoB oTpeboBaioch
TSITH PeficoB. MapIipyT BKIFOYaI B ce6s1 aBTOMOOWITBHBII yya-
CTOK OT MCCJIEIOBATEILCKOTO MHCTUTYTA /10 JKETE3HOMOPOK-
HOHM CTaHINM, 3aTeM T0e37I0M /I0 TIOLCKOTO TIopTa [7IBIH,
MOPCKOH y9acToK BOKpYT CKaHIIHABUN 710 POCCUIICKOTO TIOp-
Ta Mypmarcka, 1 TIo Tepputopur Poccun 1o painoxuMude-
CKOTO 3aBOJIa — Ha JKEeJIE3HOMOPOKHBIX Tmatopmax’.

Takum obpasom, 10 2008 roma npu nepesoskax OTBC B
pamkax nporpammbl RRRFR ncnionbzoBanuch Tosibko aBTo-
MOOUJIBHBIN U JKeJIe3HOAOPOKHBIN Tparciopr, ¢ 2008 rozxa
HavaJIMCh PeYHble U MOpcKue mepeBo3kH, a ¢ 2009 roga —
BO3JLyIITHBIC.

NEPCNEKTUBHDBIE KOHTEAHEPDI

B 2009 roay mauatsl pabGoThl Mo paspaboTKe yIaKOBKU
tina C nHa 6Gase konreitnepa SKODA VPVR/M st Bos-
JIYIIHOM TTepeBo3KU. B oTsmune ot ymakoBku tuma B, ceptu-
urmpoBaHHOI /I7TsT BO3AYITHON MEPEBO3KH, HA TaKyTO yIia-
KOBKY HE HAKJIA/IbIBACTCS JIOMOJHUTEIBHBIX OTPAHUYCHIIH
0 PaJIMOAKTUBHOCTH IPY3a, He Tpebyercst sarpyskarb OTBC
B repMeTHYHbIe [IeHaulbl, 0{HaKko KoHcTpykimst TYK nosmkna
VIOBJIETBOPSTH TPEOOBAHUSM 110 COXPAHEHHIO IPOYHOCTH U
repPMEeTHYHOCTH TIPH Y>KECTOUEHHBIX UCITBITAHUSIX. B HacTos-
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Puc. 6. TpaHcnopTHble nakeTbl ¢ TYK-19, 3arpy»keHHble B rpy30BON
oTcek camoneta AH-124-100 «PycnaH»

Fig. 6. Transport packages with TUK-19, loaded into the cargo
compartment of the AN-124-100 Ruslan aircraft

air transport, has been used for transportation of SFAs from
Libya® and is expected to be used for spent fuel repatriation
from Vietnam.

The RRRFR programme has also involved the Russian
sea transport capability. In January 2008, the Krylov
Shipbuilding Research Institute started the design effort
to re-fit a JS86-063 motor ship. After the development and
approval of the design package, the vessel was re-fitted
at the Estonian Netaman Oy shipyard under the supervi-
sion of the local representatives of the Russian Registrar
of Shipping (fig. 7). The ship, now certified as class INF-2,
has been since used for spent fuel transports from Poland in
2009-2010.

It took a total of five trips in order to move all the SFAs
from the Polish reactors. The travel included an automobile
section from the research institute to a rail station, then by
rail to the Polish port of Gdynia, then a sea route around
Scandinavia to the Russian port of Murmansk and an over-
land rail trip through the Russian territory to the radio-
chemical facility®.

Therefore, until 2008, SFAs transports within the frame-
work of RRRFR programme only utilised automobile and
rail transport, with transports by river and sea beginning in
2008, and air transports following in 2009.

PROSPECTIVE CASKS

In 2009, work started to develop a class C package on
the basis of the SKODA VPVR/M overpack, suitable for
transport by air. Unlike the class B packages that can also
be certified for air transport, class C packages do not have
any additional radioactivity level limitations imposed, and
there is not requirement for the SFAs to be loaded into leak-
tight canisters, but the package must be demonstrated to
ensure observance of strict structural strength and leak-
tightness criteria through extensive testing. Currently in
the world there are no spent fuel casks certified for observ-
ance of the safety requirements to class C packages.

Preliminary assessments of whether the SKODA
VPVR/M overpacks could be upgraded to a class C pack-
age were performed by VNIIEF, the Russian the Research
Institute of Experimental Physics. The currently consid-
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Puc. 7. Tptom poccuinckoro cygHa npoekTta JS86-063 nocne nepeobopynoBaHuaA: LONONHUTeNbHaA nepebopka (1) 3arpyska ISO-KoHTeliHepoB 1 NAnT
6uonornyeckon 3awunTol (2) / Fig. 7. Hold of the Russian-design JS86-063 vessel after re-fitting: additional bulkhead (1); loading of ISO-containers and

shielding plates (2)

1iee BpeMs B MUPe OTCYTCTBYIOT KoHTeliHepsI i OAT, cep-
TUGUIUPOBAHHBIC HA COOTBETCTBHE TPeOOBaHUAM He301ac-
HOCTH, ITPE/UbSBIISIEMBIM K yTIakoBKkam Tura C.

[IpenBapuTesnbHbie OIEHKA BO3MOMKHOCTU MOJM(pUKA-
1uu koHTeitHepoB SKODA VPVR/M st copanust Ha ux
6ase ymakoskn Tuna C BeinoaHensr akcrnepramn DTYII
«POAI-BHUNO®». PaccmatpuBaeMast B HaCTOSIIEE
BpeMs MomuduKanus KoHCTPyKimu koHTeliHepa SKODA
VPVR/M mnpenycmarpuBaeT yBemmuenre ah(eKTUBHOCTH
CUCTeMBI IeMTI(UPOBAHNS 32 CUET TIOMEIIeHUs KOHTelHe-
pa B sammrtHo-feMupyiomuii koxkyx (3/[K). B macros-
Tee BpPeMs OTIpe/iesieHbl YPOBHU TIPE/IETbHBIX TTePerpys3okK,
KOTOpbIe /IOJUKHA OTPAHMYNTL CHCTEMA JIEeMII(PUPOBAHNS
IIPY MEXaHUYECKUX BO3JENCTBUSAX. PaccMoTpenbl TexHide-
CKHUe XapaKTEePUCTUKN CPEJICTB TPAHCIIOPTUPOBAHUSI ITPHUMe-
HUTEJIbHO K BO3MOKHBIM CXEMaM T1€PEBO3KH YIIAKOBKH THIIA
C. [IpousBesieHa oreHKa XapakTepUCTUK JMHAMUYECKON 3a-
HIUTBI, KCXO/ISI U3 TPAHCIIOPTHBIX OTPAHUYEHUN TP UCIIOJIb-
30BaHNU PA3JIMYHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKHIX CXEM.
Ocyecrsiien Boibop koucrpykiu 3/K.

Harypuble MozebHbBIC UCITBITAHNMS MAaKETOB MOIU(pU-
1upoBaHHbIX ajeMeHToB TYK Ha cToJIKHOBEHUE ¢ MuUIIe-
Hbto Ipu ckopocTr 90 M/c, TpebyeMbie JIsT cepTIMUKAIIII
ymakoBok Tuma C, 6yayT B Gimkaiiinee BpeMst TIPOBEIEHBI
Ha 6aze OTYII «POAI-BHUMNID». B ciayuae ycrmenrHo-
T0 3aBepIeHnst paboT Gy/IET TTONYIEHO YHIBEPCATHLHOE TEX-
HI9eCKOe CPEe/ICTBO /7T BO3YIIHOH TTePEeBO3KN JEIATINXCS
MaTepuasoB 6e3 A0MOJHUTEIbHBIX OrPAHUYEHUIT 10 AKTHUB-
HOCTH Wiin (hopMe PaIHOAKTUBHOTO COJIEPKUMOTO.

oKk

IIporpamma RRRFR sBumace xatanusatopom 71 co-
BEPIIEHCTBOBAHUSI KOHTEHEPHOrO T1apKa, pa3paboTKu
o6opynoBanust mist 3arpysku OTBC B koHTelHepbI, Hc-
10JIb30BAHNST HOBBIX TPAHCIOPTHBIX CPE/ICTB U MAPIIPYTOB.

HaxorieHHbI OT1bIT MYyJIBTUMO/IA/IBHBIX TIEPEBO30K 1 Pa3-
paboTaHHble TEXHITYECKUE PEIIEHVST 3HAYUTENBHO PACITUPHIIN
Bo3MozkHOCTH TiepeBo3ok OSAT u B HacTostIee BpeMst ycrier-
HO MTPUMEHSIOTCs TIpy peasmsarn mporpaMmmbl RRRFR. Otor
OIIBIT HOCUT YHUBEPCAJIBHBIN XapaKTeP U MOJKET OBITh UCIIOJb-
30BaH B JTIOOBIX [IPYTHX [POEKTAX, CBA3AHHBIX C 0OPAIIEHIEM C
SITIEPHBIM TOILTMBOM HCCJIE/IOBATETLCKIX PEaKTOPOB 1 JIPYTH-
MH KOMITAaKTHBIMHU PaJIlOaKTHBHBIMI MaTepHaaMIL.

Ne 12011 special edition

ered modification of the original SKODA VPVR /M design
envisages increased effectiveness of the shock absorbing
system through placement of the cask inside a protective
envelope. Currently, the levels of bounding overloads that
the shock-absorbing system must ensure when subjected to
mechanical impacts have been determined. Technical char-
acteristics of various means of transport have been consid-
ered applicable to the various transport arrangements for
the class C package. An evaluation of dynamic protection
characteristics has been made based on the transport limi-
tations that apply to various transportation and handling
schemes. The basic design of the protective envelope has
been selected.

Field dummy tests of simulated overpack components
in collision with a target moving 90 metres,/sec, which is re-
quired for certification of class C packages, are scheduled to
be performed in the nearest time at the VNIIEF Research
Institute of Experimental Physics. In case of successful
completion, the efforts will result in the creation of a multi-
purpose piece of equipment suitable for air transport of fis-
sile materials without additional limitations on the activity
levels or form of radioactive contents.

kK

The RRRFR programme has become the driving force
for further advancement of the fleet of casks, development
of new equipment for SFAs loading, utilisation of new trans-
port vehicles and routes.

The available experience of multi-modal transports and
the developed technical solutions have vastly expanded
the capabilities of spent fuel transport and are currently
successfully being used for further implementation of the
RRRFR programme. This experience is quite versatile in
that it can be used for other projects associated with the
management of research reactors spent fuel and other com-
pact radioactive materials.

1Cwm. ¢. 36-40 / See pages 36-40
2Cwm. ¢. 40-43 / See pages 40-43
3CM. ¢.90-95 / See pages 90-95
4CM. c. 46-51 / See pages 46-51
5Cwm. ¢. 52-55 / See pages 52-55
5Cm. c. 98-100 / See pages 98-100
"Cwm. ¢. 72-76 / See pages 72-76
8Cwm. c. 82-83 / See pages 82-83
9Cwm. c. 77-81 / See pages 77-81
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